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PURPOSE: To provide a production method for a thin cast slab containing Cu and 
s teel sheet capable of efficiently suppressing generation of surface flaw of the 
obtained product at low cost and eliminating rough rolling process in continuously 
cast i ng a thin cast, slab containing Cu , Su and subjecting to direct h ot finish 
rolling without rough rolling on in-line of the continuous casting . 

CONSTITUTION: In the case a thin slab of steel containing Cu of =£75mm thickness, 
containing 0 . 05- 0 . 5% Cu, ^0.05% Sn is cast by continuous casting, when a cast slab 
is taken out while being supported in bent at the downward of mold, by setting a 
surface temp, of cast slab at the start point of supporting in bent to ^1050°C and 
suppressing generation of surface flaw of cast slab due to Cu, Sn, a thin cast slab 
containing Cu, Sn is produced. Also, by setting a temp, of the obtained thin cast 
slab to ^1050°C, subjecting to hot finish rolling and suppressing generation of 
surface flaw of steel sheet due to Cu, Sn, a steel sheet containing Cu, Sn is 
produced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The thickness contained Sn:0.05% or less faces casting the thin slab of Cu 75mm or less and 
Sn content steel by the continuous casting approach 0.05 to 0.5%, and it sets in a mold lower part. Cu: - 
Cu, the manufacture approach of an Sn content thin slab cast piece which control the cast piece skin 
temperature in the start point of this curve support at 1050 degrees C or less, and are characterized by 
controlling generating of the cast piece surface crack resulting from Cu and Sn when carrying out curve 
support and taking out a casting cast piece. 

[Claim 2] Cu, the manufacture approach of Sn content steel plate which are characterized by controlling 
generating of the steel plate surface crack which faces carrying out heat finishing rolling of the thin slab 
cast piece obtained by claim 1, and manufacturing a steel plate, controls the cast piece skin temperature 
by the side of entering to this finishing mill at 1050 degrees C or less, and originates in Cu and Sn. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of Cu, Cu which can control 
generating of the surface crack resulting from Sn, an Sn content thin slab cast piece and Cu, and Sn 
content steel plate. 
[0002] 

[Description of the Prior Art] In the field of steel refinement, it is in the inclination for a scrap to be used 
so much as a steel raw material, and an opportunity to use the scrap containing Cu(s), such as an 
automobile, household electric appliances, and a can, and Sn is increasing in recent years. Although Cu 
and Sn may be made to contain as a positive component depending on a steel type, in the case of 
common carbon steel, it becomes the component which checks the property demanded in many cases. A 
small crack crack occurring on a front face, if the content of Cu becomes 0.1% or more, and being 
proportional to the increment in Cu content, and increasing further is known also by the publication of 
the Seibundo issue of "effect of alloy element exerted on steel" 378 page. 

[0003] Since it is difficult to remove this Cu and Sn by refinement, when refining such a steel type, the 
scrap containing Cu and Sn and the scrap which does not contain Cu and Sn are mixed, and, therefore, 
processing which mitigates the effect of these components is also performed for diluting Cu and Sn 
content (refer to "Eliott Sympisium 1990 Proceedings" 599 pages). 

[0004] Moreover, preventing generating of a surface check is proposed by doing said weight % addition 
of nickel with Cu content on the occasion of refinement of Cu content steel, and controlling a deposit in 
the steel front face of the melt of Cu at the time of the high temperature oxidation leading to a surface 
crack to the above-mentioned phenomenon in Cu content steel. However, by this approach, in order to 
use expensive scarce nickel for a resource, in becoming cost quantity and containing Sn other than Cu, 
the surface check generating prevention effectiveness by addition of nickel is not notably discovered. 
[0005] Thus, although steel refined and obtained is made into a cast piece, is rolled out and is generally 
produced commercially by continuous casting In recent years, from viewpoints, such as a process 
abbreviation and mitigation of heat loss, as shown in drawing 6 The continuous casting in-line hot 
rolling process of carrying out heat finishing rolling of the molten steel a with the continuous casting 
machine b by finishing mill between heat e which carries out continuous casting of the slab cast piece c, 
rough-rolls it out with the in-line hot-rough-rolling machine d, and follows this in it, and manufacturing 
a steel plate s has come to be adopted. 

[0006] Thus, when the carbon steel containing Cu and Su is refined, continuous casting is carried out 
with the continuous casting machine of a curve mold and a perpendicular bending die and a slab cast 
piece is manufactured, and when a slab cast piece is hot-rolled with in-line one of continuous casting 
and a steel plate is manufactured, even if Cu content is less than 0.2% in the product obtained by 
performing hot working, generating of a surface crack is accepted. When bending and rolling are 
especially performed in Cu brittle temperature region on the occasion of curve support and rough rolling 
of a cast piece, generating of a surface crack is remarkable, and it is not rare for a surface crack to 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



12/8/07 



JP,07-265908,A [DETAILED DESCRIPTION] 



Page 2 of 5 



generate the finishing mill between heat in the steel plate pass. ^\ 
[0007] Recently, development of the high-speedc ontinuous cast ing approache s, such as special 
continuous casting, sucha sjcongruence drum type continuous casting, congrue nce belt type continuous 
castinfejin^ingfe^ casting, is progressing, continuous casting of the thin cast piece 

of TQ^ ^nTtKicKness is carried o ut, it omits like a rough roll turner, and the attempt which 
manufactures a steel plate with a thickness of about 1.5mm with the finishing mill between in-line heat 
is made. Thus, since the surface check of the cast piece resulting from Cu generated on the occasion of 
curve support of the aforementioned cast piece when manufacturing a steel plate with heat finishing 
rolling, and Sn leads to generating of the critical defect of the steel plate obtained by carrying out heat 
finishing rolling, it has also been the failure of implementation of rolling process ** which omitted the 
rougher roll turner. 
[0008] 

[Problem(s) to be Solved by the Invention] When this invention carries out continuous casting of Cu 
with a thickness of 75mm or less which contains Sn for Cu 0.05% or less 0.05 to 0.5%, and the Sn 
content thin slab cast piece, and carrying out heat finishing rolling without passing through rough 
rolling, it can control generating of the surface crack of the product obtained cheaply efficiently, and 
offers the manufacture approach of Cu and the Sn content thin slab cast piece which can omit like a 
rough roll turner, and a steel plate. 
[0009] 

[Means for Solving the Problem] The thickness contained Sn:0.05% or less faces casting the thin slab 
cast piece of Cu 75mm or less and Sn content steel by the continuous casting approach 0.05 to 0.5%, 
and it sets in a mold lower part, invention of the first of this invention ~ Cu: — When carrying out curve 
support and taking out a casting cast piece, cast piecie skin temperature in the start point of this curve 
support is made into 1050 degrees C or less. Cu, Cu characterized by controlling generating of the cast 
piece surface crack resulting from Sn, the manufacture approach of an Sn content thin slab cast piece, 
and the second invention It is the manufacture approach of Cu and Sn content steel plate which faces 
carrying out heat finishing rolling of the thin slab cast piece obtained by claim 1, and manufacturing a 
steel plate, makes cast piece skin temperature by the side of entering to this finishing mill 1050 degrees 
C or less, and is characterized by controlling generating of the steel plate surface crack resulting from 
Cu and Sn. 
[0010] 

[Function] In this invention, when carrying out hot working (continuous casting, hot rolling) of Cu and 
Sn content steel which contain Sn for Cu 0.05% or less 0.05 to 0.5%, by controlling the temperature at 
the time of hot working to predetermined temperature, generating of the surface crack of the product 
obtained can be controlled cheaply efficiently, and the good Cu content thin slab cast piece and good 
steel plate of quality can be manufactured. 

[001 1] Since the cast piece surface check occurred when a curve mold and a perpendicular bending die 
carried out continuous casting of Cu and Sn content steel which contain Sn for Cu 0.05% or less 0.1 to 
0.3% and a cast piece was manufactured, this invention person etc. gazed at the organization of the cast 
piece which the crack has generated for the phenomenon elucidation. It is as being shown in drawing 1 , 
and Metals Cu and Sn invade in the solidification structure of a cast piece c in the old austenite grain 
boundary g, it generates and the result is growing up crack h. If Sn contains here, it will compare, when 
itis [ melt-] easy toize Cu and does not contain Sn, and the invasion phenomenon to said austenite grain 
boundary will become remarkable. And it became clear that this crack was generated notably [ when a 
casting radius / / near the curve support start point of a cast piece / is 10m or less ] etc. 
[0012] Since it was such, the melting point of the metal Cu in the case of containing Sn was checked, 
and the relation of the cast piece skin temperature and surface check generating of a cast piece in the 
curve support start point of the cast piece to this melting point was investigated. The result is as being 
shown in drawin g 2 , and it has checked that the temperature of a cast piece curve support start point 
could fall a surface check generating characteristic stably below 1050 degrees C. However, when this 
temperature becomes low too much, while being unable to carry out curve support of the cast piece with 
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the optimal curvature but smooth casting operation becoming impossible, it becomes difficult to hot-roll 
this cast piece by optimal temperature. If these things are taken into consideration, as for the lower limit 
of this temperature, it is not desirable to make it about 800 degrees C or less. 
[0013] Thus, generating of the surface check of a cast piece can be controlled at the time of casting. 
However, since there was a possibility that a crack may occur also when processing it in a temperature 
field as for which Cu carries out a remelting solution when hot-rolling the cast piece which controlled 
the surface check which does in this way and originates in Cu (rolling), in the hot rolling mill of a cast 
piece, the relation between rolling temperature and surface crack generating of the steel plate after 
rolling was also investigated collectively. The result is as drawin g 3 and has checked that the cast piece 
skin temperature by the side of entering to a hot rolling mill could control surface check generating 
stably below JK150jIegrees C. However, if this temperature becomes low too much, it will become 
difficult to hot-roll a cast piece by optimal temperature. If these things are taken into consideration, the 
lower limiLoft his cast piece te mperature of making it about JSOO degrees C or less is not desirable. This 
invention is explained with the example of operation equipment below. 
[0014] 

[Example] This example is the thing at the time of having carried out continuous casting of the molten 
steel containing Cu:0.2% and Sn:0.05% with the congruence belt type continuous casting machine 
(curve mold), manufacturing the thin slab cast piece whose thickness i s SO-l Smm. carrying out heat 
finishing rolling of this thin slab cast piece with the finishing mill between heat with in-line one of 
continuous casting, and manufacturing a steel plate with a thickness of 1.5mm refined and obtained with 
the converter. 

[0015] Drawing 4 is the explanatory view showing the outline of the equipment arrangement in this 
example. In this drawing, 1 is constituted [ molten steel and 3 / tundish and 4 ] for a molten steel pan 
and 2 by the slip blocks 8 and 9 of the pair which a submerged nozzle and 5 equipped with the cooling 
structure which moves in the shape of endless in contact with the both-sides edge inside of the belts 6 
and 7 of a pair which move in the shape of [ which is mold and was equipped with cooling structure ] 
endless, and the belt of this pair. The thin slab cast piece which 10 cools molten steel 2 with mold 5, and 
is obtained, and 1 1 carry out curve support of the thin slab cast piece, and the support roll to take out and 
12 are thermometry equipment which measures the temperature of the curve support start point of a thin 
slab cast piece. Moreover, the steel plate which 13 hot-rolls a heat retaining furnace, and the finishing 
mill between in-line heat and 15 hot-roll 14, and is obtained, and 16 are the thermometers which 
measure the temperature of the thin slab cast piece by the side of entering a hot rolling mill, and 17 is a 
conveyance roll. 

[0016] Thus, poured molten steel into the mold of the constituted continuous casting machine, it was 
made to cool and solidify this, the thin slab cast piece with a thickness of 50-75mm was cast, this thin 
slab cast piftr,ft was_ho t-rolled with the continuous casti ng in-lin e finishing mill between heat, and the 
steel plate with a thickn ess of 1.5mm was manufactured. Skin temperature change in each process of a 
coming [ out of the mold in this example ] cast piece is shown in drawing 5 with the case of said 
conventional example (example of drawin g 6 ). 

[0017] In addition, the casting conditions in this example and the rolled bar affair are as follows. 
"Casting conditions" 

Casting steel type: A component presentation is shown in Table 1 with low-carbon steel. 

Thin slab cast-piece size: The thickness of 50-75mm, the location of a width-of-face 1300mm casting 

rate:5 m/min basic casting radius: 10m curve support start pointmeniscus to 3500mm "a rolled bar 

affair" 

Steel-plate (product) size: Thickness of 1.5mm, width of face of 1300mm [0018] In this example of this 
invention, when carrying out continuous casting of the thin slab cast piece on the above-mentioned 
casting conditions, skin temperature in the curve support start point of the thin slab cast piece of the cast 
piece from mold was made i nto 1050 degrees C or less, skin temperature by the side of entering to the 
finishing mill between heat of this thin slab cast piece was made int o 1050 degrees C or less, heat 
finishing rolling was carried out and the steel plate was manufactured. The result is shown in Table 2 
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with the case of the example of a comparison of this invention out of range, and the conventional 

example. 

[0019] 

[Table 1] 
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[0021] Generating of a surface check to which the thin slab cast piece cast and obtained by this table 2 in 
Examples 1-2 which are the range of this invention so that clearly, and the steel plate obtained by 
carrying out heat finishing rolling affect quality was not accepted. However, although the thin slab cast 
piece which makes temperature of a curve support start point 1050 degrees C or less, casts it, and does 
not have a surface check was obtained in Example 3 In the steel plate which made skin temperature of 
the thin slab cast piece by the side of entering the finishing mill between heat 1050 degrees C or more, 
hot-rolled, and was obtained, this Remarkable crack generating to which quality is reduced was accepted 
(it is divided into the steel plate which will be obtained if a thin cast piece without a surface check also 
makes temperature by the side of entering to the finishing mill between heat 1050 degrees C or more and 
rolls it out, and there is generating.). . 

[0022] Moreover, although skin temperature of the thin slab cast piece by the side of entering the 
finishing mill between heat is made int o 1050d egrees C or less as it is and heat finishing rolling of the 
thin slab cast piece which makes temperature of a curve support start point 1050 degrees C or more, 
casts it, and has a surface check is carried out in Example 4 Remarkable crack generating to which 
quality is reduced was accepted in the obtained steel plate (in a thin cast piece with a surface check, it is 
divided into the steel plate obtained even if it makes skin temperature by the side of entering to the 
finishing mill between heat into 1050 degrees C or less and rolls it out, and there is generating.). . 
Furthermore, although skin temperature by the side of entering the finishing mill between heat was made 
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into 1050 degrees C or more as it was and heat finishing rolling of the thin slab cast piece with the 
surface check which made temperature of a curve support start point 1050 degrees C or more, cast, and 
was obtained was carried out in Example 5, remarkable crack generating to which quality is reduced 
with a natural thing was accepted in the obtained steel plate. 

[0023] And it is what made temperature of a curve support start point 1050 degrees C or more, cast the 
thick slab cast piece in the conventional example 6, rolled out the slab cast piece with a surface check 
with the hot-rough-rolling machine and the finishing mill between heat as it was, manufactured the steel 
plate, and made each temperature by the side of each entering a hot rolling mill 1050 degrees C or more, 
and crack generating was accepted in the obtained steel plate. Example 7 manufactured the thin slab cast 
piece without a crack by continuous casting, it was a thing at the time of reheating and carrying out 
finishing rolling with a heating furnace in another Rhine, and crack generating was not accepted, when 
temperature of the thin slab cast piece by the side of entering a finishing mill was made into 1050 
degrees C or less and having been rolled out. 

[0024] Example 8 manufactured the thin slab cast piece without a crack by continuous casting, it was a 
thing at the time of reheating and carrying out finishing rolling with a heating furnace in another Rhine, 
and crack generating was accepted, when temperature of the thin slab cast piece by the side of entering a 
finishing mill was made into 1050 degrees C or more and having been rolled out. Example 9 
manufactured the thin slab cast piece which has a crack by continuous casting, it was a thing at the time 
of reheating and carrying out finishing rolling with a heating furnace in another Rhine, and crack 
generating was accepted, even if it made temperature of the thin slab cast piece by the side of entering a 
finishing mill into 1050 degrees C or less and having been rolled out. 

[0025] Example 10 manufactured the thin slab cast piece which has a crack by continuous casting, it was 
a thing at the time of reheating and carrying out finishing rolling with a heating furnace in another 
Rhine, and crack generating was accepted, when temperature of the thin slab cast piece by the side of 
entering a finishing mill was made into 1050 de grees C or more and having been rolled out. In addition, 
it is difficult to carry out heat finishing rolling and to obtain the steel plate of thickness the level of 
1.5mm in the case where thickness is a slab cast piece 75mm or more, without passing through rough 
rolling. 

[0026] As stated above, when casting a thin slab cast piece with a thickness of 75mm or less for the steel 
containing Cu and Sn in the continuous casting machine of a curve mold and a perpendicular bending 
die, a thin slab cast piece with good quality without crack generating can be stably obtained by making 
temperature of the thin slab cast piece of a curve support start point into ^l050 d egre es C or le ss. 
Moreover, when heat finishing rolling of the thin slab cast piece which was obtained by doing in this 
way and which breaks and does not have generating is carried out and thickness manufactures the steel 
plate to 1 .5mm level, the good steel plate of quality without crack generating can be stably obtained by 
making temperature of the thin slab cast piece by the side of entering to the finishing mill between heat 
into 1050 degrees C or less. In addition, although this invention is adopted in the continuous casting in- 
line heat finishing rolling process in the above-mentioned example, this invention can be adopted also 
when carrying out independently continuous casting of a thin slab cast piece, and heat finishing rolling. 
[0027] 

[Effect of the Invention] In this invention, when carrying out continuous casting of the Cu content thin 
slab cast piece with a thickness of 75mm or less which contains Sn for Cu 0.05% or less 0.05 to 0.5%, 
and carrying out direct heat finishing rolling at the time of rolling without passing through rough rolling, 
generating of the surface crack of the product obtained can be controlled cheaply efficiently, and the 
good Cu content thin slab cast piece and good steel plate of quality can be manufactured. 



[Translation done.] 
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